(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 08276620 A 
(43) Date of publication of application: 22.10.96 



(51 ) Int. CI 



B41J 2/52 
B41J 2/44 
B41J 2/45 
B41J 2/455 
H04N 1/23 
H04N 1/405 



(21) Application number 07101660 

(22) Date of filing: 04.04.95 



(71) Applicant; 

(72) Inventor: 



FUTABA CORP 
ONODAKA KOUJI 



(54) GRADATION RECORDING CONTROL DEVICE IN 
OPTICAL PRINTER 

(57) Abstract: 

PURPOSE: To perform line scanning exposure not 
generating a bright or dark line at every predetermined 
interval by providing a period control means of equally 
divided periods and a comparison means comparing the 
output of the period control means with the upper order bit 
of image data. 

CONSTITUTION: One pixel recording time is equally 
divided into 17 parts and, for example, an L/H signal is 
unconditionally inputted to a selector 19 during the first one 
period and the upper four bits of image data are outputted 
from a sexadecimal counter 192. When the comparison 
result of a magnitude comparator 193 is A<B, FH is 
outputted from the selector 194 and, during this period, for 
example, only 15t is subjected to light emitting recording. 
When the comparison result is A=B, the selector 194 
outputs the lower four bits of the image data, in this case, 
7H. During this period, only 7t is subjected to light emitting 
recording. When the comparison result is A>B, the 
selector 194 outputs OH and no light emitting recording is 
performed. In the inequality A>B, A is the count value of 
four bits outputted from tine hexadicimal counter 192 and B 
is the upper four bits in the image data of 8 bits supplied 
from a bus 15. 



I \3i 



to u. 



COPYRIGHT: (C)1996.JPO 



o 


• cu 




■t* 








! ^ 


• 


IS ^ 

^ m 












CJ 








• 






iK 






p 


G 






o 


> 










G if 










>o 






t* 




to 
























cot 








*^ 


t* 












5t ^ 


G 






Ir 


n- 


P 








CD 












.f\ jbi 








lyj 

T« 


*ai 


t J 








1 






1 
J 


itv 1 
tp^ ] 


% ^ 


»<» 


.\ 




&L 










to 




iLj 


1 
1 








*u 








16 




Iff 




tL 
PT 








■R 




_> 0 










Q 


m 




4S 






<@ 








tS. * 


^1 


% 


1 


-ft* 




bQ 














\ 
A 


4* 






AJ 


IN 






tm 














— 




•W 






»J 


■R 




fS 


cv 












^ 




M? 




»<» ii 


m a 


tr* 


X 


IS 


VJ 


4w 


H> 




>0 










1 




IS! 






PL. 


G 




AJ 






-> 






>N 




£ 






S 








Vj 










-a 


AJ 


iK 


& 










> 






■ffl 












































@ 


m 




G 














% 














«i 




>J 


i 


s e 




H 




s> 


K 


m 








^^ 


1 








f// 415 




G 




H 


.\ 




4y 


1 




A 


■N 




M 


-tf 


s s 


V a 


1 


) J 




Vj 


VIS 






G 




■F^ 


K 






o 




^^ 




?\ 


AJ 












s> 








o 




G 


4^ 




IN 


»J 


I 










H 


CO 




G 


o 


< 1 






-> 


ts 


>0 


IN 










vJ 












_> 




1R 


A- 








»0 



N > 

O % 
CU to 



P 
-J 







S" 














Q 






0 ^ 






BSl 


ts 








at. 








22 








E? 
























tbi 
W3 


m* 




















N 


% 
*r 


*0 -A 






18] 


Q 




















1 


4« 


in 


*i 


>* 












\ 
















ig} 








Q 












\K 


^ 




*^ 




<3 




1 
J 












1 
1 


P \ 


m 






Q 








t^ 






s\ 








\ 








It, 






>^ 


|H 




St 




lli 
*r 

HP 

at; 


-N 


s- 


12 






p 










^1 


1^ 






■xSi 












Se. 






IN 


gJ 




G 




••O \\ 


















0 




*\ 




1 
1 


t! 






IN 












2c 












_> 


e 


















Q 




\i 

iK 


us 






1 








\ 


St. 


t* 




■id 






^ IN 




» J 


AJ 


>v 






















il 




Q 










X 


^^ 


0 




K> 


p 


it. 








1 J 






1 






@ 






el 




CO 






i 


1 






\ 


N 






q\ 


?v 


■4» 






>0 






(Is 




Q 








I 


_> 


















] 


Q 








1 
1 


/ 
S 






■H 
















<N 


V- 










n 






1 








vj' 






□ 






<; 










p 




,\ 










■t* 


^ 




















<s> 


■R 
















pj 














W 


tSJ 


_) 




J** 


\} 


S^ 






TN 




Q 






< 


CM 


\^ 




•R 5& 


CO 








e 
•w 












^ 






G 


• 




'/^ 






1 
1 

■R 










«^ 


*N 




P 


±\ vJ 








*c' 




IJ 




JJ 

■n 


_> 


SB 


»v 


Y 










V 






_) 


i-U 


^9 
** 






1 
J 


IB 




\ ir\ 
,\ vrv 




p 




>0 




AJ 




VJ 




@! 


r^l 


















AJ 










IK 














p 




» J 




0 


VJ 


1 








P 


4 








% 

G 


i^ 






p 




K 


1 


iK 


G 






IN 










i 




^ 


s 






K 


■W/ 




eo 




1 


> 






IN 






K 






•IN 


^ 


0 


VJ 








G 




G 
















4 










1 




4- 




« ^ 










m 






0 




K» 


^^ 








to 






rrs 


■R 


^^ 




00 






□ 








^K »- 


V 


K» 


«1 








0 




<t* 


1 




IV 










IV 




1 






1 


> 








41 


N 0 






03 






(m 




0 














-4 


33 




1 




v^ 




VJ 


i 




V 






V 0 




■w; 










_> 


0 




■R 




IN 




1 




VJ 








G 


00 








n 








K 0 






Oi 


6 






Vj 








M 


) 


S5 tK 




1-1 




















Vj 











i« 


G 


V I 


U 
























H£ 


% 


IN \K 














p 


m 










P 


H 


1 
















& 


























1 


















N lO 




P 








TK 














Vj 


AJ 


< 4" 








G 






AJ 


to 














ja m 


VJ 




























€ w 






1 




G 




•« 










I 


IN 






G 








« 




VJ 












U~ 


m ^ 








& 






<N 














U- 


£ 1 








@ 




P 


A 












G 












£1$ 






¥ 














< 










an 






to 


ts 










J-. 








t* G 




AJ 




Vj 


4- 












N 




G 






AJ 




AJ 




■R 




















E HI 










33 


















4- P 




«}■ 


G 






vJ 


to 










IE 












35 


f 




•s 


V 








@ 










m 


IH- 




G 




AJ 




<^ 




G 








AJ If 


I W 




\^ 


lO 




IN 


& 








*f 








38 @ 


IK 




m 






U- 










IE 






^ 


Isl iS 




to 




1 


& 


u~ 






G 


Q 






§ 
















N 


AJ 




0 






G 






ifel 11? 








» J 


m 




0 








fio X 










AJ 






tO 


@ 





^ Is o 

>0 ^ ^ 

4S *i- ^ 

1^ 4^ P 

N G 

< It -"P 

*J to 

^ s 

t* «H 

^ 4W ^ 

1$ 1^ 

-14 P ^ 

fir ^ Eg 

<ft 4b) g 

^ :u S 

^ -C* 

G ^ 

-M ^^ 
19; 



< ^ 
Q 11 



o G 
o ^ 
o 



VJ 




G 






iK 


VJ 


\ 


N 








t9 


G 


-M- 


Vj 


m 


V 


-WJ 




it. 


*! 










10 






a 


VJ 




K 


to 


IN 


/ 

N 


N 














w 








1 


»0 




P 






I 










it. 




m 




JL 




tO 


vj' 






@ 


VJ 


G 


% 


'IS 


-N 


4; 




^^ 


V 


G 








to 


N 








,N 




m 




fl- 


to 


ii- 




n 


Vj 




K 


■nj 






ts 






1 






< 


,\ 




=\ 






G 


AJ 




N 






-M 




G 


■R 




V 






4^ 


s 


n 


P 






=\ 


lie 


^^ 








*N 


3^ 




p 


=\ 




p' 






CO 


S 


0 


N 




to 


»J 








33 


\ 


Is 


VJ 










1 


«^ 


& 


4; 




1 




N 


X 














^ 








1 


10 


,\ 




Qi 


Y 


VK 


«H 




■ttJ 






0 


it. 




PL. 


•s 




PQ 




10 


tO 






p' 


Is 


IN 




V 


Vj 






K 


M 


N 








•H 


I 


\ 












SI 




4t 












lO 




n 


K 


« 










^& 


w 


-N 




> 


N 




CQ 


o: 


VJ 


P 


■«) 




% 


_J 


s 




¥ 


^ 


G 




•K 








p 


P 




AJ 


K 


■k 


t* 


it. 






4i 




< 




>o 


*^ 


AJ 




-0 


•rti 


tV 


►IN 




4i 






0 


-e 




>J 


tO 


G 












% 


33 


^ 








tt 


en 




ts 






4i 


P 


AJ 






P 


tO 


^ 




to' 






to 


& 


u 


J 


i> 


1 




I 




ac 




1 


N 


AJ 


<s 


-ttJ 


X 


m 


Vj 


< 




V 


P 


8^ 








33 


a 


C/l 


H 


IN 


\s 


G 




c 








X 


N 


■y 


a. 










^ 
I 




G 




to 




-WJ 










•R 






> 


£ 


00 


m 


+t 


Vj 




ie_ 




% 


vJ 




-c 


p 


_> 






•R 




V 


N 


s:> 








10 


m 


@ 


a. 


IS 




> 


1 


!? 


m 




D 


■R 


N 


G 


P 




m 


CO 


G 
















01 


■R 


a 










>^ 


ts 






a 


it. 




4i 




4^ 


X 


«] 


K 




VJ 


G 


ts 




E 

u 


1 




G 


> 


¥ 






•R 


,\ 


U- 




,\ 






to 


■nj 


G 




PU 






AJ 


4i( 4tf 




u 
u 


'Sf 




^j 




ft 






to 


1 


1 




n 






p 






4e 






,\ 




> J 




*^ 














■s 


vJ 








•n 


10 








1 






> 








tO 


>o 










p 








0 


33 




K 




AJ 


p 


to 


4; 


Vj 


^? 










P 


4- 


ns 








i 






-^f 




0 






% 










-rtj 




-R 




10 




N 


-J 












V 






a 


0 




N 


m 


i 


to 




P 






-B- 










AJ 


n 


a 


•4 




3 


■A 




N 


Sc. 












G 










vJ 




G 




£> 




N 



O 

(M = 
to 

to a 



I .n 

00 s 



IK- 
4K 



< PQ J t- CQ 4H 



n ^ n 



z - 



„ O 

bu m 3: 



N m 10 n 

S < ^ ^ ^ 

CM C>S CM CM ^ 



H 
15$ 



« K 
«f II 
H ^ 

K 

e$ -5- 



4K 

<Jt 41; 
< 



I 



9 



5 
5 



El- 



S 




to 

VJ 

5 



to 

P 
4^ 

Vj 

ts 



to 
4& 



3 to 

n 4i 

'ts (a^ 

to « 





G 






G 


X 


li ^ 


I 


0 


•R 




IN 






A) 


33 








S ¥ 


IK 








ic 






*} 




m »o 




IN 




? 




p 


I 


ic 






tO 


^ 






it. 


f T 






_) 


tK 


N 








^^ 


^ tie 




ic 








AJ 




< 




s- 




I 


. « 




N 




z 


¥ 


J^ 




P 




to 




tK 


to 4^ 




< 




ft. 




1 


lO 














P 




J^ 


I 


tK 


4- 


1 








& 


45 to 


•WJ 


-> 


N 1! 


I 


tK 


i 








VJ 




G 


it « 




AJ 


^ 


tK 


VJ 














-i. 


P 




*N 




K 






Vj 


<N 










^ E 


fig 


I 




f 




U- 


JL. 


1 




to 


Vj 






VJ 








G 


N 


N 


tK 


10 




B 




G G 


to 










\J 


\J 










VJ 






i 




G 


G 






i 








■s 




K 
^j 


^& 




i 






-M 


to 








V 


<D @ 






to 








AJ 




41 


ns 






N 




G 






w 


@ 


4J 


ic 


« i: 




\J 


to' K 




4- 


<N 


H 




to 


t-l 




it. 


i> G 










1 


vJ 


vJ 


4- 




if; 


;\ 


M « 


G 


^ 


4i , 

■wj 






tK 


4; 


JL 








< 


VJ o> 








P 


0 




N 








•0 


AJ 




G 


m -w 




-J 


m 




\J 


Vj 


1 


J 




W <N 


V 


+0 


ig to 


^^ 


AJ 




to' 


g 


N 






»0 .\ 
















V 



q> 




*• 












•3 




it. 












c* 






,\ 












1-1 














CD 


<N 




=\ 


AJ 




ta 




tj 


AJ 


i 










& 


o 


1 


@ 


"K 


















1 




:^ 


1- 








on 




^ 4y 




I 












»0 


o 


Si 

@ 






4^ 






,\ 




ll\ 




4^ 








+- 


1 


AJ 




AJ 




4i<} w 


S\ 




2c 












& 


00 






IJ 




S -) 


'K 






J3 


1 


1 








^ 








Ki 




an ^ 






^ 








I 




4^ 








Q 






^ 




< 








e 




AJ 




)0 


CD 


AJ 


i 




-M 4i<} 


















JL. 








ti 






„ at. 






*> 




e 




M 




?\ 






% 














■KJ 


















^^ 








* < 






IK 






_) 












1 
















Sit" 


?\ 




































e 






i 




1 






€1 










AJ 






^^ 














@ 
















1 








t* 


& 
















HI 






tK 






»j 


























«i 








K» 




o 




vj 




G 












@ 






AJ 










AJ 






!» 














_u 


*i 






o 




»J 








V 


1 


■R 


am 






_) 






o 




tr\ 








tN 


IK 


S8 




AJ 




H 










" ii 


it 












Eil 


•« 


•R 



IN 

R 

V V 



<nj di 

'J. ^ 

G -w 

o ^ , 

o jib t* 

u 



4i> ^fe 

AJ 

;\ :\ 
2j \j 

^ ^ 

G , 

J 

TK ii 

$1 AJ 

@ IJ 
AJ 

■R t 

G 4^ 

^ Of 
% 



















n 




it. 




Si 


\ 




Q 




0 






1 


@ 


to 


M 


>o 










s 






VJ 


4^ 


^ 


s& 


s: 


G 




l£ 




IK 


G 


V- 


tO 




>✓ 






n 










CD 






(si 








G 




Ei 


»J 








^ 






G 












ii 


Kl 




-M- 






*V 




@ 








4^ 


AJ 












< 


t* 


V 




9 


;S 










tO 


>0 






@ 


1 J 










1-1 








^N 




1 


G 










AJ 










r^ 






^ 




0 


G 




1 


4# 




G 


)0 






V 


^ 


) J 










In 








t-l 


M 


»o 


CD 


^K 






00 


-(S 






m 


\j 


»0 












G 






IN 


IN 


^ 










tH 
























*J 






1 


1 


























? 
















D 


D 


1 




P 


10 










D 




















J- 




EI 


V 






m 




AJ 




% 




s 




>o 








•4 


i& 


-B- 




\ 




AJ 






t* 


ITS 


G 




Vj 






49 










4^ 






n 


n 


G 




ii 




% 


it. 












V 














00 




>^ 














ic 


to 






4tJ 


















u: 
















•^ 


N 






-l^ 






















11 


ut 








*N 






< 






t! 




4; 














D 






V 












G 




Vj 


»o 


















t\ 


> 






H 








P 












I 




< 












G 


















,\ 










G 


*I 


4iJ 


G 




% 


00 








IN 




00 


















<n 


S3 




JN 


*! 




AJ 








^^ 


1 










1 










t* 




[HI 




1 


0 


I 


> J 






) 


1 


n 




•s 






tK 






BI 






0 


1 


AJ 


\K 




IK 


>0 






iK 


u~ 


f-i 












AJ 




IS 


0 




» J 








4- 






n 




\ 




V 










4^ 




If? 


■fc* 







IN 

I G 
□ AJ 





I 




% IK 




AJ 


csi 






















^ vJ +* 






t5 




t* 


4; 






























0 


At 


to 






AJ 


0 




^K 


M 


t @ 




AJ 










4<J 














ifi ^ -ii 








-(J 


*i 


V 










lie 


11 


Q 












Al 


i 




th 




G 

m 
m 












4J 




»J 




















P 


S AJ « 






VJ 


>0 


■w 


AJ 


-) 




to 








M 


vJ 






■H 


@ 


AJ 




P 


t* 


AJ 




ru 


»J 


TK , 




lO 








G 














G 


ii ^i JSI 


AJ 








0 




AJ 








4iJ 












4« 










G 


•H 
P 


AJ 


G 


AJ 




$ 






G 










IS 


to 








^ 


^r^ _i s: 






N 












VJ 




*N 




^) 


G 


Vj 


p 


CM 






P 










CD 


W 






to' 




fl- 


-KJ 


*) 








@ 


_> 






G 


UL 


to 


^ IB P 


4: 






4i 








4^ 








F' 


-s 


»J 




0 


to 


X 


-K 








*0 


« 




lO 


CO 






^ ii 














s 




V 


i 


N 


V 


*j 


G @ 






<fi 


to 


1 




AJ 


IE 


1 


G 


4? 




G 


■t* 


0 






K 






-» 


G 


% 










eR 4i » 


i 




to 




-J 




_) 




r 


-k 


IN 


P 


Xj 4^ tO 








p 


•-( 


G 


EN 


»J 


t! 




& 






to 

-> 


A) 


AJ 








VJ 




1 




vJ 


«J 


•«N 


^ 




to 






*j 




IN 














m 






% 


^ JN 


? 






m 






^ 


G 


G 


@ 


























1 

IK 
















ic 














to 


1 




AJ 


^ J ^ 






G 




m 




AJ 


w 


P 




■v 


G 




X 


40 


ii 










IN 




G 

AJ 


»0 




[HI 




^ 


S 




+^ 




% 










% 




ik 


V 




1 ^K 






iN 


lb 


G 


4i 


AJ 








4l<t 




4; 


0 


to 




AJ 


G 












^ 






AJ 


G -t* 


« 


^i 




A) 




g 






AJ 




u~ 




to 


4> i» as 






1 


VJ 




A* 


W 


to 










X 


w 






z 

CO 
0 




m 






^ 








a 






*• 


w AJ 






CO 








i 




^) 




G 


AJ 




K HI G 


i 




^K 




N 


VJ 


to 


4$ 


Vj 






1 








% 






X 


4J 






"i 


VJ 




.» 






*5 


AJ 








to 




to 






to 




AJ 






1 « 








*y 


\J 


«i 


4i 


P 








G 






AJ 


















0 






to 


J 


X 




CQ > J 






















Si 


to 




^ .f^ ^ 






1^ 






AJ 






G 










m 




f 


^> 


^' 


A) 


CM 


1 




i 




@ 










Sit 




AJ 


■M 








AJ 








it 






^ -S % 




_> 




VJ 




to 




■fc! 


>J 




i& 


1 




X 




















to 


Vj 




£ 




VJ 


lie 4i 


G 




-J 


it 




•r\ 


Is! 


w 


VJ 


^ 


VJ 




. to 1^ 


tl 




t* 






t 


f 


to 






3g 


^K 




G 




5 


;? 




"J" 


vj' 






vJ 


AJ 




4: 


s; 


4iJ 


G 


m 


ii -ttJ 












-4 


@ 






£ 


A» 






^ 4- G 


=\ 




4^ 


H 


G 








«' 




«^ 


m 


X 




0 


4; 


AJ 












*J 






U- 




^ S£ 


X 


X 








_i 














•fc* 


% -^v ^ 


i 


^ 


> J 




'N 


^N 




-£* 




!S 




D 


X 




■nj 






N 


m 




•M 




X 






►0 


1 


?\ 


it. 


CO ^ 








m 








y 




1 




4iJ 


•t* ^ ) 


AJ 






1 


vJ 


1 






IB 


t* 




0 






ta 


Q 




G 






G 










>j 


G 




N 






+ 


G 


G 


eo 




t* 








^ 


m 
& 




_J t* V 

■n i $5 




»J 






tK 




IK 




to 




tn 






era 


v/ 




0 








i£ 




*J 


0 




AJ 






:=\ 


G ^ 








g 






*N 




it. 










lO 




i 






Vj 








m 


G 












M 


X 


to 


AJ 




AJ 




m 


AJ 


G 








m 


% 








0 




,N 


Vj 






-•^ 


as 


P 


_) to S 






0 




M 




m 




s; 








JN 


I 


H 




to 


? 








to 


^ 




G 


G 


m 






4^ 








tO 




0 




=\ 








to 




-M 






% 


0 


tO 








1 


;^ 




>0 


AJ 


1 




to 






i-H 


P 


m 




!3 


*P 




to 




^i 


'N 




I 






10 












4i 




1 


to ^ t* 




S3 






Vj 


0 








v/ 


46 


tO 




z 


4i 






to 






to 


P 


S 






to 





n 

t/f AJ 

V t** 
<N $5 

§1 

: J 

lO 

P -WJ 

ii <P 
S 
G 

r 

K 
1 



5 

P' 
»J 



0 


JO 




•IN 






H 




^ ii 


01 


K 


1 


■R 




Vj 




AJ S 


CD 




n 


Vj 




p 








CO 












4iJ G 


« G 


t«- 




«• 


AJ 








S rG 


G 


N 




m 


•U 




Vj 




Sf 


- ^ 


t 




Vj 


0 




*N 


4tJ 


G K) 




00 










,N 






to -5 




to 


to 


AJ 


to 


=\ 


IS 


^ m 






4j 










CD 


JO if; 


ft 


■ft 




I 


P 


1 


s 


to ^ 


4iJ ii 




it 


B 




G 


IN 






CD AJ 






1 


.,0 




EX ^ 






Eg 


lO 


D 


to 


DC 






\ 














ii 11 


- G 






% 


0 




b 




AJ 






ER 






N 


> 




»J , 
tO +0 


4i 




G 


X 


P 




G 














»J 
















4^ 








K- -k] 




V 




to 


eo 


0 






_> 4y 




IN 






00 






^ , 


<Ft CO 




iH 




AJ 




0 




W lO 






4; 




A 

X 


<N 


0 




P % 


CO \ 












0 


ID 



IN 




n 


»^ % 




CD 


p 


it. 






G ^ 


>N 


iH 


% 






4^ 


^ P 






AJ 




VJ 




CD _) 




iJ 


CO 


u~ 






+^ 


-> 


to 


1-1 


N 






V. 


VJ 




4ld 




K ii 


E 


tfN 




K 




Vj 


A ^ 




■H 




3l 






X V 


to 


G 


4^ 


t 




, IN 




» J 






G 


it. 


P s<- 


i 




@ 




<N 


N 




to 


CO 




1 


zr> 


^ IS 


Vj 




(O 


§ 


^K 


>N 


VJ (D 






CM 


G 




G 




N 








@ 


00 






4t<) 




ii 




X 


G K 








K 




0. 


« ^ 














^ X 


% 


@ 








> 


% B 


G 


@ 












VJ 


V 






^i 


1 


i 


IN 




VJ 






\K 




U~ 


X 




to G 


ss 


ic 






V 


to 




13 







ii 
s 

ii 

00 i& 

S <N 

4W 1 

AJ ^K 

G S 

o ±* 

- G 

to o to 

*o — V 



0 G 
ii »J 

@ to 

1 46 

to F' 

« G 

ii « 

^ -fc! 

^ lO 

G V 

« s: 

tO 4%<] 

^£ 

« G 



CO 



a V ii 



p 


G 






'^ 


9 


■R 






N 


'N 


>K 




CM 






la 


-3 








\ 














1 








i 




) 




G 


00 






CO 










% 


G 


CM 


1 


*c 




*N 


0 


■R 


G 


VJ 




^K 


IN 




iH 






iH 


Vj 






\ 




00 






VJ 


_c 






jt- 


e- 












VJ 






(51 








ii 










E 




*N 


N 






K 


1-t 


\- 


G 


-w 




4i 


O) 


K 




1 


1 




ta 






i 




m % 


CD 


4N 


5j 




¥ 


G 


JN 


IN 


»J 




X 




00 


A 


(m 






(si 


it. 


to 






N 




p 












^ 


Sc 










1-1 


•\ 


\K 


4iJ 


a 


St 


N 






AJ 


\J 


V 




¥ 














to 










K' 


N 


AJ 




,\ 


:r\ 


G 




to 




IN 

it. 






*N 




f /High 


IK 




¥ 


% 


-> 




a 


G 




(N 




CO 






m 




4- 






CO 


I 


a 






<N 


CD 




<N 




»J 


[H[ 




AJ 


X 




4id 


% 










it. 




i-» 


^K 






E^ 


1 


1-1 






1 




\K 


VJ 








R 


CD 


EN 




$ 


G 


N 


lO 


IN 


^ 


to 


\ 




TK 


a 


lie 






to 


^ 


eo 


i 






33 


00 


•s 








< 


4i 


1 


I^ 


46 






4td 






4iJ 


¥ 




4i 


IN 


00 




*N 


til 


G 




Vj 


to 




G 




■WJ 


D 


\ 




to 




^N 




ID 






G 


-ttJ 








] 




A 


K 


4: 


4i 




JN 


-R 








N 


4- 


a 


1 






I 


1 


»J 




H 








ii 


i 


IN 


»J 






I 






,\ 




iJ 


^>^^ 




V 






^K 


AK 






VJ 




J 








N 




1 




\K 




Vj 


n 




-J 




CO 






■(N 








Vj 


K 


■IN 






_> 


V 




to 




G 






iH 








4%d 






a 


I 




^ 


N 


*H 


A 




it 




& 




i 








1 




00 


,\ 




% 






to 




^K 






\J 


00 






4id 


_> 


ii 


p 




•R 










i-< 


Iff 




G 


tO 


K 


4i 




m 












K 


P 


K' 






33 






J 


¥ 


■(N 


V 




*N 




A 


■ttj 




& 


to 


% 




iN 


I 


I 


A 


_i 




tO 




4iJ 




CM 






K 


JN 


P 


1 




•\ 






to 


46 






K 


D 




1 


\K 










E 


r-t 




) 




EST 






t 




4i 




vj' 


G 




u. 


to 




N 


vJ 




R 






0 






A 








4^ 






■s 


•w 


*. 


►Pi 






K 


4i 




IN 










G 










a 


VJ 


4i 






•R 


B 


•s 


1 






-ttJ 




VJ 


CO 




VJ 








45 









AJ 

% 

R 



<N 
P 



© at 



n 






« 4 


IK 4^ 


p ^ 




•WJ 


V 










^N 


46 * 






K 


JN 5C W 




4^ , 


'N 




IN 




lie 






1 


P ^ 
X ® 1 








1 ^ 


H -ft 


■Hj a 






U. 






a 


■R 






^ EI. I^J 


a p 








iu 








AJ 




V ai tK 








S4 > ii 


ii 1 


•^^ 




N 




IS 




r- 


11 


IN 1^ ^ 


-J 




tl ii @ 


p 




<N 


?\ 


< 




6 


N 


00 


G 


*!p V- 




lie 
m 




E& AJ H 


*) N 




1 


\J 


VJ 




CO 


1-t 


A. 


g ^ \ 






*i K 




»0 © 


IK 




m 




1-< 


V 


■N 


N 


^ ^ 




G 




4; G A 








^ 








IN 


V 


\J 


to CD -H 


Vj 




N 


W © it 


to «1 


lie 4i 




V- 








ic 


IN 




1-1 1-1 , 
to IN 4^ 








33 ^ K 


4; 


« -ttj 




t) 


'/^ 




V 


it. 


u. 






m 
m 




G G 


•H m 


4y s 




-s 


V 




IN 


N 


it. 


a' 


\ -W 




% 


KM*; 








4S 


<N 




Si. 


< 


I 


0 




m 




*N 




*u 0 


ta ii 




a. 






U. 




■N 




^ ^ ^ 


V 


1 


, IN 4i 


<ai . 


CO V3 


vj' 


^ 






N 




K 




4» ,\ 4iJ 




K 


TK 


4i 1 -» 


ii PS 


to 








to 




tO 


AJ 


•\ 


@ n 4r> 


K 


N 




■«/ n 


CO *J 


CM =\ 








4? 




H 


0 


V 


S Xn t« 




St 


m 


B ii 




ii rt* 


G 




AJ 


Mi 






00 


IN 


CD ,N >N 


P 


fl 






=\ 




@ 




JN 








I-H 




'// ,\ 






fig n 




483 


m 




1 






Vj 


•\ 




P V 




'N 


■R 


V =^ to 


St. 


<^ a 


m 


P 


\K 


ii 


00 




V 




4; 'N Y 




1 




-> V 






& 




m 


00 


0 


G 


IN 




■*tj la <N 
$s S ^ 


VJ 


rt 




e 


0 a 




to 




& 


1-1 


0 


»j 


U. 






\J 


I 






4S >o 




Vj 


4; 


m 

•\ 


0 




u. 






VK 






10 t* 












N 


to 


4ii EN ;g 



CL. 


s 








1 












1 


\ 








1 




[°I 


a 




P 




to 




00 


AJ 




4iJ 




^N 




■N 


CO 








J* 














1 




CD 




AJ 




AJ 




*> 


> 




a' 


,\ 


■M 


K 




\ 




V 


-& 




IN 




P 




Vj 


□ 


N 


00 
















p 

-> 

V 




0 


•{N 


« 




IN 






IN 




f 


rH 


\J 


-> 








IN 






VJ 


33 


I 






K 




00 


•R 


CO 




I 


s 




iu 






4O 




tV 


a 

_> 


AJ 




% 




4i 




G 






[HI 


=s 








00 




D 


G 




ic 


IN 












to 








00 


03 




1 




4\ 




4i 




N 






JL 


00 




N 


1 




G 




to 


to 


^ 


4i 










CO 


m 




ii 


K' 


ii 






00 






,\ 


X 


»0 




D 






a 
-> 


4j 


46 


■W 


■Wi 


G 


•R 












G 




*N 




IN 
U. 






n 


0* 


46 




A. 


p 


1 


■w 


A- 




•R 






j> 






a' 




>J 




I 


Vj 


i 


[HI 












,\ 


0 




to 




N 






00 


vj' 


■R 












Vj 


\K 




it. 


it- 


4e 


,\ 


> 


G 


4i 


n 




n 


46 




\J 






rH 


s- 


CD 


& 


•IN 


•R 


4 


»o' 


U3 




*ii 


N 


[HI 


,N 




'// 






■«J 














*J 


■R 


*N 


I@ 


i-t 


ii 






Ml 


4i 


00 






\K 


S 




V 


4? 


»o 




,\ 




X 


N 


Vj 






CD 


K 




IN 




AJ 


00 


•R 


■w 




10 


m 




N 






<N 


•ttJ 








Vj 


t 








00 






to 


1 


lO 


■R 






■R 




4j 


VJ 


G 


IN 


^ 


j» 








Vj 


V 




OS 




00 


G 


1H 


IN 




4i 


D 






n 


^ 




IS 


«J 


0 


>J 




00 


■R 


1 


a 






JN 


^ 


a 






<N 


<N 


1 




■w 




:fi 


G 




dp 




[HI 






1-t 


1-1 


CD 


a 


4^ 




■^ 




□ 






^N 


1 


K 


D 




v<i 






CM 




fia 










lO 


00 




CD 


r- 


tfr 




G 


t 


<\ 


■R 


G 


K 


tK 


•;s 


A. 




£x 


n 


4^ 


00 




G 








^ 


46 






iH 


co 


s 








*N 








& 




.\ 




@ 








ii 


^ 


G 




■R 




P 


^N 


[51 


K 








P 


I 




1 




@ 




n 




VJ 


,\ 




n 




X 




a' 




V. 


G 


K 




N 


-\ 


,N 




a> 


-> 




^N 


\K 


A. 


G 






H 


« 


'// 


G 




4; 






1-1 


G 


■pp 




ii 


N 


V 




? 


0 




lO 






N 


<P: 


.N 




Vj 


00 


V 


K 


[HI 






R 


*N 


0 


to 








IN 


V 


0 


Vj 


4i 




@ 


.N 


,\ 


% 


Of 


K 








^K 


■YU 




1 




4N 


n 




JL 


CO 




it. 


^N 




0 


0 


•«J 


¥ 


G 


*S 


V 


A. 


V 




£^ 


i 


N 


& 


D 


G 








N 


00 






<0 






CO 




<N 






IN 


N 


<N 




as 






IN 






VJ 





p ^ 
.4i a 



G 
tti 



o 




it »o 








S5 
















6 


C4 


& ^ 


























O 




IS ^ & 






















CD 




6 ii 








1 




















ll 


^ ^ 




















) 






eg 


AJ 


-f^ 








i 








) 




D 








J J 


i2 S © 


















u. 




it 


CO 






















\ 










4u -C;* ^ 
AJ Q Iff 
















^ @ 

>Q G 


G 


n 
G 




< 

G 


St 




)0 AJ gi 
















V « 




J^ 




i^ 




+- »J g 












49 








,\ 










^ lO ^ 












u 




=\ 


:r> 










)0 


















"h 


■h 








Q 


4U ^ 






m 












) 


J 




1 






^ « 4^ 




















ijs 










1 S ^ 






1 


1 




1 






■R 


•R 




•R 






V « ^ 






G 


G 




G 






X 


X 




X 






m ^ ^ 












s; 






PU 




to 








S 12 =^ 
















« G 
















? 








P Mr ^ 


> 


> 




> 




Q 


V K> « 




Q 










m 


^ AJ 






@ 








^ 4S $H % 


19 




CM 


4- 


CO 


G 






CO 


<\ 








&i *J Aj 


g 


S 


g 




g 




m ^ 


1 


• s 




s 






i6 ^ 




















»0 " 


D 





^ i 

IK- ^ 

CO 

^ m 



4^ 

IK ^ 



G 
to 

f 

tO s 
4- S ^ 

1^ G m 

m ^ 3: 



1 - 



<M CO lO (O " iH 











1 
































D 
























D 
































0. 


IN 






,\ 






















N 


a 


1 






n 






(HI 


V 












K 


V 




D 






>\ 


1 


•\ 




l^ 


K 










tN 


IJN 










,\ 




\ 




Se. 


















.\ rt- 






//' 




l^ 




ic 


:^ 




<^ 












n A 


K 




V 




I 


^L 








m 






I 






IN 












:r\ 










,\ 








>p ^ 


J\ 
















l^ 


■R 




N 




K 




A IS 






% 




< 


@ 


o 






eo 




U3 


(D 


r— 




M « 




to 


o 




CO 


en 


CO 


CO 


00 


OO 


00 


00 


00 


OO 




i-« i-i 
















iH 


r-i 








i-H 


1-1 



-CN 

^ [HI -R « 

■ m a 
-\ o 

r«- tH « 



+ # 

" K» 4i 

- -R ii 

it S 

11 ^ m 

m -M- 

•4 , 

V ^ 

1^ 

E 

^ G 

o Q »J 



V e 



^ G 

S , 

G ^^ 

G « 

+£* oi 

G 

^ CO 



I :t 

IK ?N 

m < 

to *N 

4- 1 

^ m 

VI ^ 



o » -R O 
X " t>- >0 ^ 



:^ lO 

-M V 

P ^ 

G 

lO 

H :^ 

0 

it ^ 

lid V- 

se AJ 

^ 10 

R 4- 

OO VJ 



AJ *g 

AJ m 



IK -^J 



>o M 

\^ m 

m G 

^ . 

I V 



^ :> 

49 ^ 

*- to 

I S 

^ V 

I -> 

Q 

o U 



^ G 
^ 1 



1 

IK 







IK % 






*N 






VJ 






1 

^K 














\ 


G 


to 




















■I> 








49 




to 


to 


G 










■R 




IP 






49 












10 








4- 










^ • 










t* 


•H 


AJ 


lie 


^ 




i 




^ to 


■4 






33 






»J 


VJ 




S to* 




a 




G 






P m 
^ -M- 


AJ 


tO 




















n 














X 






4% 




to 




a 


G 


4i 




¥ 


t* AJ 




>0 


vJ 




•K 




m 


4- lie 








(N 


, ;§ 




to 






VJ 




iky ^ 


« j 


to 


-»-* to 








m 








i 


1 

K 




^ IK 




VJ ^ 


ft 


0 m 








4iJ 






G 




■H 


« to 


AJ 




_5 






G 


iSt to 


n [51 




-i 


4S 




tJ 




AJ 




Vj 










AJ 


-J^ ^ 




-J AJ 


V 








i 






49 


^ % 


» J 


iJ ¥ 


X 


K> ^ 

G 


IS 4? 




iJ 




m 




to 


.r\ VJ 






4* 




G 


to 


-J 


G 


■R ^ 






-4 




AJ 














a m 


to ^^ 








K' 0 


)J 


CO 












G tr4( 




m 




»o 


0 .H 


*0 


M 


to 




m 


10 














■v^ % 




0 












^ -H 


m ^ 


•H 










0 










A t* 




VJ 


m ^ 


VJ 


1 


«^ 










G 











la ■ ' 



J^ ,-1 
J I 
tK B 



JO 



I 



II 



•R 
(I 



10 ^ ^ 



VJ ^ ^ ^ ^ 



-R ^ 

^ < iJ 

SI G R 

^ G Se 33 

I- J^ €^ G 



12 la Ifii II 



-K ^^ 



m 0 

, A) 

±* VJ 

P ^ 

12 X 

^ :^ 

S In 

<J ^ 



o < 



It w 

tfi -J 

m AJ 

IN 

, < 

,N 

t* =^ 

AJ ^ 

to a 

^ ■<§ 

S P 

U. 

»J :rN 

+i 

P •■fN 



JJ I 

to 

4- -R 

m p 



u *j IP 



0 

G 

»o *i> 

:gi to 

^J 1^ 

-t* % 

Q AJ 



g ^ 

< S 

I t* 

D AJ 

~N to 

G P 



m 

. 

8i ^ 1^ m 

-M * ^ iJ 

=^ -t* V 

•K t* *J 

1 AJ 0 

tl\ >J 

-R »0 -rf> « 

'fN 4i Li o 

^ 4d « 

S ^ o o 

^ 'P* to O 

a 4i it ^ " 



0 


1 






•t- G 




4- X 




AK -J 








t* 




0 


- lie 






< 




*N ^ 


•R 


« % 


« 








, -IN 








{g on 




to 






< 


00 








Vj 




-\ ifc 


a 


. -R 


CD 








^ ] 




■<M -R 










t - 










G 


-> 






■tN G 


AJ G 


to a 


CO 








AJ V 


OT 


AJ SI ^ 








VJ 


4« to 






■\ 


w m ^ 






cn 




•R tV 


m »J 


4; ^ 




% 






G St 




G «J A 




G 








X 


V 


4- , ■*! 
IK- 49 E 


1 






tO 


m ^2 


V , 


4i ifc 


M 








m © 




pq ^ 4J 








1 




:^ 




l^ 




P 




-AO 


« 4K 


< to 


it G 


1 


G 






II AJ 




V ^ , 














St. 


12 -C* W 








£' 


^ ts 




CO 






< m 




< a 






G 


) 








ic 


© to ^ 


n 


•WJ 




% 


VJ 


■R -rtJ 




u- 


1 


tj 






. % G 12 




@ . 




D 


Vj 


<□ 






Vj 


lie 




AJ 




B -R 
















»o ^ ^ 




, to 




% 


t* li 




3^ 




- 4i « 








> J 




G a 






G 


AJ 




Ig G 


V Ig ^ AJ 












•H 


G 


>N 


. -wj M 




% 


*> 


to 


^ G 








CM 








VJ 


•R » 1^ S 






1 






G 






-Hj el G 






42 




49 >J 




t -ts 




00 tn 














1^ 


G 














.c 

M 




12 , 


,-1 


1(2 -R 










G - 


AJ 


G :y 4< 




-J *y 






^^ =\ 


V 






^ ^ 




G 




















CO ■^^ 




-C CO -M -,0 




m ^ 


11 




,\ ^ 




^ 




V 








H lO 


& ^ 


to to 










0* ,\ 




?\ oi Q 






G 


■R P 




ij 


?» 


£ ^ 


49 




g 




E 4-- 




T-I t-H 






'»^ 


to 




g: 


ij ^ J^ ^ 


to 


G 


€ 








Vj 


^ S- 


vJ 


lO 




« « 




VJ 






-t. 


4- 


^ -R 


^ 35 1 ^ 


4- 


eo Oi 






m G 


i* 


^ 


00 


G -H 




4- 




VJ 
^J 


G S 


-K m 






m 


r\ 


■R 


^ AJ 


^ « V *i 


■R 




1 


49 


to »0 


VJ 








$K 


•R 






^ p 






Ij 


a 






V- a Si ^ 


aa 


« SB 


G 




So 


G 


m 


^ ^ li 














G 








ly 




?S 


G ^ is G 




« til 




, P 


AJ 


^^ 


€ , P 


G 






AJ 






« 49 






^ 


z 




It 


^ 4< V « 


X 






VJ 


«o ^ 

AJ X 


G 


1 


V 


p p m 
s SB 








> J 


w t* 




H 12 






-M 


0 






i ^ <n 




0 


lO 


0 


) J 


IK 


l^ 








to 


0 M 


0 ¥ 








G 




^ -ft 




V 11 -ft 


n 






H 


G 




$1 


it. 


49 49 [HI 


4i 


\j 






0 o> 


n , 


•4 t- 






^^ 






-M 


as -t* *^ 




" 1 


P 


tO 


»J 1 




m 




12 12 4- 


_> 




JJ 


■R 




m ^ 


12 £ 



1^ 


•R » <° < 

ffif G 1R 




■WJ l( -K AJ 




^ 




1 




■R < to _ 


•R 


< 


to 


□ 


0 ^ t5 ^ 


G 


K . 4- I 




P ^ 




^ G « ^ 




4t P3 -R Cu 










»0 4^ o) ^ 


^ 


V A a 






a 


n 




ij 


4j < *1 AJ 


1 








G . 


00 


.V , 

, H to X 




•R 




,\ 


± S to ^ 


to 






1 




^ W ^ \j 


4: 


12 4S 0 




^ 




V 


^ m P 


•nj 


•R {ei p 


G 


its 






^ ig G to 




< @ *i 




Si 






Vn *N -rf) 4i 


(P ViJ ^ to 


^ 


ii 


G 


i 


I 1 G -KJ 


£> 


% ^ G 12 




G 


u~ 




D IK « -R -S 


s 4i « 


00 


*? 






to a 


10 


?v -5: V C 
VJ K , 


G 


•R 




cn 


K V to 
to V -6 






tn 




•H 


K 


G G t* 


■R 


at 


VJ 




4: sa IK- « 




^ <N (U 


to 




00 




■ttJ , fl« o> 




-H I V o> 








[Hi 


32 ^ ^ 


^2 


G < - 


? 




i 


it. 


^ 4S 


•»( 


C -R , 




±i 






*f* to ,N 




G K s as 




•5: 


V 


K 


■R ^^ 4^ -Cn 


Vj 


^ IS to & 


J 


4< IN 


to 


«> ,N 12 




i , « 
V 4; « -S: 




4 


it. 


AJ 


E ^ 


< 




ic 



to t* 

'^ ^ 

<N O 

¥ o 

G o 

■S — 



S IS 

AJ P 
— I 

X 0 

12 



12 tO 

AJ K 
00 1^ 



V P 



4S to 

P ^ 

G ^ 

^2 I 

to \K 

4- Si 



t» _ 

„ \ 

to 
■ttJ 
a 



_> ^ 
to -t* 

48 ^ 



-t. to 



^ a 49 

G 



to S 



to 

^ IN 
P I 
G 

to 



>x =^ Si 



Aa »j N ^ 

12 , IIS w 

^ s> e ^ 

O »0 

00 ^ 

X G 

(IN iO 

i£. V 

N 4; 

=N Mi 



13 -c 



^ P 
S t 

^ D 



ggg ot ^ 

8f ^ 

i5 ^ i^ 

^ 1 

¥ g 

^ G 

to » J 



a 

to X 

V 

tN 



K 

'IN 
1 



to . 

^ to 4i 

p ^ -t? 
*si 

^ & ^ 

G ii to 

<M to 4i 

Oi t w 

49 K 

12 a 



^ u~ m 



IM 



■Cs ct 
■R ^ 



■nj \K 
^ 1 

a ig 
lit V 

?^ 

[g ^ 



, 

4i 12 
■ttJ 5^ 
■R 1^ 

a «s 

X • 

tO 
13 4; 

<1> -WJ 

Hi 



to ^ Ol 



^ 12 

P S 
cq G 





■H 


Oi 










% 


X 


Oi 






49 




X 






01 




0 




X 


■Cs 


vJ 














43 


13 £ 


0 


■R 


v> 




43 






•«^ 








43 




<n 


X 




■t* 




X 




•R 


^ ±e 




to 




¥ 


t 


AJ 




•IN 


G 




^' -k 


-R 




^ 


13' 


G 


AJ 




-R 


CO 










n 


* J 


to 




0 






Oi 


AJ 




Jim 




to 


4i 


<o 










tO 


AJ 


u~ 




+U 




% 


■«N 








4< 


G 


^^ 


•rtj 














vJ 




»J 


\j 


a 


ei 


AJ 


1 


¥ 




X 




s> 








lO 


5 




-ft -J 


¥ 


H 




to ^ 


vJ 






P 


5t it 






AJ 






00 




vJ 






43 m 








AJ 


G 






0 






m ^ 








n 




i 




H 




41 




% 




-R 


II 


I 






AJ 


-> 


?K AJ 




to 


a 


< 


\K 


V 






10 




m ' 


A 










IN 


p 
_» 




hSi 


10 


4 • 


< 


t 








it. 


to 


-R 




43 


m 


G 




43 


ic 


49 


N 


a 


AJ 


■WJ „ 


-R 




p» 


to 




^ 


VJ 


0 




PQ 


■R H 


a 




o> 








0 


0 




A 


a , 


G 






to 






H 




G 


< 




to 



^ X 

«R 
to 

I 

^ AK 
12 ^ 

I , 



M 12 
G 

*J -H 

, G 
tj 

to S 
t -t* 



12 .V 

12 -> 

-4 0 

V li 

I& ^- 

12 ^ 



CO ^ 

@ 6 

CM 1-f 

o 43 





4 G S 


■R 


X 








IS 




to 


r- 








VJ 


S IS - 




1-1 






vJ 


00 


?JS| « G 




























y - 

^ ^ a 

-H 49 »o 




H 


to - 




G 




Vj 


10 






V 




AJ 


« 




43 


IN 


0 VJ ^ 




>J 


p 




Oi 


ic 


M 0 P 


G 


irv 


G 






ic 


12 H 4: 


ip 


t* 


to 






N 


I -ttJ 


•W it 


*j 






< 


1 H 


to 






tO 




4^ 


TK H 








<3 


1 




g £ li 








AJ 




t 


^ ^ .0 


•R 




1 


AJ 


I 


TK 


* *! M 


0 




G 


H 






*i 4j to 




to 


P 


to 




1 


4; W 4i 


i-< 


■W 


-ftti 






■ttJ 0 -ft 


49 


G 


to 






■R 


m ^ ^ 


VJ 


(HI 


10 


!& 


CM 




£ it 


i 




CM 


AJ 


CJ 


01 


^ s 






11 


tJ 


0 






G 




ID 


to 


0 


^^ 


_> £v K 













49 

12 -^ 
E -R 

« a 

Hid 

G 

^ N 

Vj 

^2 ^ 

-H 
^ G 

1 

AJ TK 



-ft 
43 

S 
4- 

AJ 

G 

03 
A 
< 

G 



ft- ® ^ 



S «^ * 

12 fflt <Sf 

® ^ 

•S , 

to ^ 43 

V V V- 



I 

CO 




I I I I I I I I I I I I I I I I I I I ' ■ .w^-oH.<., 
I oil'-ll"!!"!!"!!"!!"!!''!! 'il 'ihil 'll 'il nl Ul 'i| »i| "il 

J~1 [ r~L ^ 



(19 9 8) SJ^SaVS T 



9 



. f, r 9 I 



\ 6 I 



8 



>6T 



aE9T < 
^2 6 1 



&»H/-i 



9 T £.-0 H^c 



Hd J A 



'8 1 



r: 



9 T 



T 



^0 2 



ndo 



T I 



CO 



Hdd A 








H H * ^ 









^ - a q /: c 



^: - □ H < C 












ndo 












9 T 


^£1 








Si 



o 



CO 




"0 1 



JU 



( Hfr ) (H^) COT 



I90nlal(^) 



SI f 1 ei TT 01 6 9 9 9 t E Z T s'""' 

_rn n__ ^ 



8 M 



t T 'ndO 

i 



I 8 



9 T 



28 T 



E 8 T- 



SSL 



9 8 



as 



d wo 



ON V 



i ; ng I 



H/l 



__] 



L I 



il8 T 



HddA 



